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 The Changing Earth Times
����� ����	
������ ������ ����� ����	����� �������� Attention Middle & High School Teachers!

The Changing Earth Times is an environmental
studies news bulletin for middle and high school
students. This issue examines elemental mercury
and organic mercury (methylmercury) in the United
States and Canada.

What role do humans play in mercury emissions?
What are the ecological impacts? What price are we
willing to pay for reduced emissions?  Students will
explore and research these questions through a risk
management activity, a biological magnification
simulation and a mercury in-the-home check list.
The decisions students make will involve economic,
social, political and environmental considerations.
The content aligns with US national learning
standards for science.

The issue of the bulletin was developed for the
Conference of New England Governors and Eastern
Canadian Premiers (NEG/ECP), a governmental
group working to decrease mercury contamination.
It was created by Maine DEP, AmeriCorps Envi-
ronmental Educator JoAnna Greenwood.  To learn
how to obtain additional copies,  visit the internet at
<http://janus.state.me.us/dep/air/outreach.htm>.
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Bioaccumulation of methyl-
mercury in trophic levels of

an aquatic food chain.
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1) Imagine that the front page of this bulletin

represents a local lake that is popular with

fisherman and contains nesting loons and bald eagles. Each word on

the page represents plankton in the food chain. The word “mercury”

and “Hg” in the articles represents a bite of plankton that is contami-

nated with methylmercury that was converted from elemental mercury

by bacteria.

2) Count the total “bites of plankton” in the “lake” and then the number

of contaminated bites. In other words, count all the words, including

the word “mercury” and keep track of the number of times the word

mercury appears in the article.

3) Record data in Trophic Level 1 of the Biomagnification worksheet on

the back.Complete the calculation (contaminated bites/total bites=Hg).

4) For Trophic Level 2, only 10% of the total plankton intake from the

minnows/juvenile fish remain in their bodies and are called “minnow/

juvenile fish biomass”. Only 10% of the total biomass should be

entered in trophic level 2. Fill out trophic levels 3 and 4.Review and

discuss numbers. Remember that all of the consumed biomass does

not stay in the body. It is turned into waste, heat, motion, and forms of

energy that are needed for bodily functions, thinking, walking etc.

Discussion/Follow-Up

♦ When the mercury was passed from the plankton to the loons, humans,

or eagle, was it moving up the food chain or down the food chain?

♦ What happened to the mercury concentration as it went from plankton

to people?  Would this happen all the time or only sometimes?

♦ Is there a relationship between the food chain and the mercury concen-

tration?

♦ What would happen if you ate more than one fish?

♦ Do you think that all fish that eat from the same lake have the same

mercury concentration? Why or why not?

♦ Why do you think the process in this simulation is called biological

magnification?

               Adapted from the Biomagnification Activity, NESCAUM.
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Biological Magnification Worksheet
Trophic Level 1
# of Bites of Plankton               Total # of Bites in Lake Mercury Concentration in
containing Mercury (plankton biomass) plankton (in parts per unit

[ppu] where units are bites)

_______________ _______________ _______________
(words “mercury”) (100% of words) (ppu)

Trophic Level 2
# of Bites in the Lake 10% of Total # of Bites Mercury Concentration in
containing mercury in Lake (minnow/juvenile minnows/juvenile fish (in

fish biomass) ppu of fish)

_______________ ________________ _______________
(words “mercury”) (10% of words) (ppu)

Trophic Level 3
# of Bites containing Hg 1% of the Total # of Bites Mercury Concentration in the

in Lake (predator fish biomass) predator fish who eats min
nows/juvenile fish (in ppu of
predator)

_______________ _______________ _______________
(words “mercury”) (1% of words) (ppu)

Trophic Level 4
# of Bites containing Hg 0.1% of Total # of Bites Mercury Concentration in the

of predator fish student/loon/eagle who eats the
(student/loon/eagle biomass) predator fish (in ppu of student/

loon/eagle)

_______________ _______________ _______________
(words “mercury”) (0.1% of words)               (ppu)

Summary Hg in the Food Chain

Hg Concentration Hg Concentration in    Hg Concentration      Hg Concentration
     in plankton             minnows/juvenile fish     in predator fish     student/loon/eagle

_______________ _______________   _______________    _______________
           (ppu)           (ppu)               (ppu)              (ppu)
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